The article constitutes a legal and economic discussion of the economic factors which may and should be taken into account while calculating the benefits compensating the loss of income of the injured and of their families in case of death. The analyzed benefits are an important element of compensation of economic loss in personal injury cases where the compensation is the duty of the perpetrator (or the entity responsible for him/her) within the system based on tort liability. In light of the ubiquitous nature of TPL insurance, the payer is usually the insurance company liable under the granted guarantee. The scope of such cover results from the contract and/or legal acts. The subject calculation was based on an actuarial annuity which also takes into account the likelihood of the claimant and his/ her relatives living until the subsequent periodical payments. The applied calculation is of an illustrative nature with regard to the considerations of the relevant economic assumptions made at the time of loss calculation. The discussion carried out in the article concerns the size and value of the economic factors that can be used in this model.
Introduction
Indemnity for economic losses in bodily injury cases within the civil liability and insurance system seems to be relatively easily quantifiable. The initiative of the parties and court assessment are focused on evidence issues and the demonstration of an adequate causation. However, loss in the form of lost income (or revenue) very often looks into the future in comparison with the current assessment and therefore is variable in light of the professional life cycle of the claimant. It therefore may give rise to many problems because in fact we do not always, especially in the event of a serious damage to a person or the death of a relative, deal with a closed and known period. In the Polish civil law system, compensation of the lost income -for direct victims under Art. 444 § 2 of the Civil Code and indirectly affected under Art. 446 § 2 of the Civil Code -in principle, takes the form of an annuity (periodical payment). In the opinion of the authors, this implies the need to take into account the economic factors which should be considered in the calculation. This need is implied by the need to take into account the so-called future loss and long-term compensation in combination with the dynamic nature of the loss including their sensitivity to such factors as change of life cycle, demography, change of the scope of needs, inflation and other macroeconomic factors. These economic factors are also important even more so where the capitalization of annuities to a lump sum is considered. Payment in lump sum form is allowed in the Polish tort law as an exception "for important reasons", "in particular when it facilitates preparation for a new profession" under Art. 447 of the Civil Code. However, recently on the Polish market such capitalization to a lump sum is often proposed to the injured by the insurance companies, which may result among others from the benefits of releasing reserves. For the aggrieved, however, some specific risks appears by capitalization -an appropriate period of further life subject to compensation and the investment risk (cf. [Kelly 2009, p. 25] ).
The justifiability of the statement about the importance of the discussed issues may also be affected by the experience from other markets (detailed overview: [Jędrzychowska, Kwiecień 2013] ). In Great Britain, since 1984 the calculation of the aforesaid benefits is supported by a system of guidelines, i.e. the Ogden tables, continually improved and discussed with stakeholders and actuaries [Kelly 2009 ]. The concept of the tables is based on factors called multipliers, which are used to determine the lump sum as the equivalent of the capitalized present value of future losses on an annual basis (net in the case of lost earnings and pensions). Multipliers are based on forecasts of future mortality rates in the United Kingdom and possibly also other discounting factors that influence mortality risk. In addition, due to the risk induced by capitalization for claimants as a result of the changes in the Damages Act (1996) of 2005, the UK has been obliged to consider the compensation of lost income in the form of periodic benefits instead of the basic lump sum rule [Kelly 2009, p. 25] .
In the United States, experts in economics (actuarial) are appointed as standard procedure in court proceedings in which the loss of income is claimed. They advise on a case-by-case basis, and it is also emphasized that they relate to market, macroeconomic and labour market data to a greater extent than on the British market. The use of expert opinions in a lawsuit differs in individual jurisdictions, due to the differences in the legal framework. The principle is a capitalized payment -most states require, for example, discounting lost earnings to present values, however, in some states the discount can be compensated by the alleged increase in wages and costs. Only a few states regulate the discount rate [Word 2009 ]. The problem of calculating the loss of earning capacity has been also scientifically considered in Lewis's work [Lewis el al. 2002] , in which an increasing annuity was proposed as appropriate. The problem of quantifying the loss of income is also the subject of scientific work, for example at the University of London and the Sir John Cass Business School [Butt, Haberman, Verral 2008] .
Adequate compensation of lost income (revenue) is in the best interest of the claimants as well as the state and society at large because it ensures the financial security of the claimants and the families supported by them; it also safeguards the system against loss externalisation thus having an effect on the efficiency of the system based on civil liability and insurance, where the legislator is the authority determining who should bear the burden of loss (in the case of the perpetrator or compulsory TPL insurance) [Kwiecień 2010] . It also affects the efficiency of the transfer of risk under TPL liability by insuring it and in fact offers information on the actual risk level.
In following parts, the authors carry out an analysis of the effect of the selected factors including allowance compensating the loss of earnings -of individuals surviving bodily or health damage (Art. 444 sec. 2 of the Civil Code) and the beneficiaries supported financially by the deceased (Art. 466 sec. 2). All calculations made in the article were provided to illustrate the importance of the careful selection of factors in the bodily injuries compensation calculations [more on the use of annuities in the process of determining the actuarial value of the damage side in: [Jędrzychowska, Poprawska 2016a; 2016b; Jędrzychowska 2017] .
Compensation of lost earnings of a surviving victim of an accident
In the case of an individual who is temporarily unable to work, the term annuity is determined while individuals with a permanent disability are granted a lifetime allowance. It has to be emphasised that in Poland, compensatory allowances are granted in the amount which omits social security contributions. This gives rise to a problem linked with the accumulation of retirement pension capital and therefore the allowance should be granted for the whole life. In such a calculation, however, one should take into account the adequate replacement rates based on the situation in the country (according to OECD 1 the replacement rate for Poland is 0.53) and in the calculation of the benefits for the "retirement" years reduce the benefit granted adequately. There are no obstacles in determining the benefit during the retirement pension period if it is assumed that were it not for the disability, the claimant would still be generating income. Anna Jędrzychowska, Ilona Kwiecień The benefit under TPL should be each time reduced by the amount of benefit received by the claimant from the social insurance system (e.g. disability allowance). This gives rise to certain calculation problems because these social benefits are granted often on a temporary basis with an option to be extended. Therefore, the problem arises of how long a period should be taken into account in the calculation of the allowance granted under social insurance schemes. Also the issue related to protection under health insurance has to be raised.
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Another issue is allowance taxation. In Art. 21 sec. 1 item 4 of the Act of 26 July, 1991 on Personal Income (Journal of Laws no. 80, item 350 as amended), the legislator in principle tax exempts the "amounts received in connection with non-life and life/ personal insurance" (except for benefits for damage to property items connected with the economic activity and special sections of agricultural production). Non-life insurance also includes TPL insurance -this question is indisputable in insurance classification and in light of the claimant's right to act directly with respect to the insurer (actio directa, Art. 822 § 4 of the Civil Code), the claim is paid directly to the claimant and therefore it seems that he/she actually uses the exemption. The legislator does not impose any restriction on the insurance contract executed by the beneficiary. In light of the broad definition of the subject of exemption, i.e. as the "amount", subject to exemption should be all benefits including pensions linked with direct damage as well as lost profits (e.g. earnings), though with respect to the latter, different interpretations can be encountered.
In the direct calculation of the present value of annuity, the first key issue is to determine the basis for the benefit. In a situation where an individual who may present the evidence of earnings made in the past period (e.g. one year), it is possible to assume the net average remuneration as the calculation basis. Likewise, for individuals conducting a business activity and agricultural activity, net average income generated in the past may be adopted. There are, however, situations where an obvious interpretation is not possible, for example this is the case of a claimant in the productive age although unemployed. The unemployed status does not exclude the possibility of a compensatory benefit/allowance. In this situation the claimant may claim the above-mentioned benefit subject to that he/she offers evidence that in the normal course of events should he/she not suffer the injury, he/she would have started employment. Therefore, the real and practical possibility of the claimant starting employment within the limits of his/her skills, not a theoretical one should be taken into account. Given the circumstances, with regard to an individual without employment history should we assume as the basis the minimum wage in the economy (I ACa 104/15, I ACa 362/14 -there was such a lawsuit), while with regard to the individual with a previous employment record, e.g. should we use as the basis of income certificates from previous employers (I ACa 1023/15, I ACa 589/15)? Or perhaps in both situations, we should use average remuneration in the sector where the claimant was properly prepared to render work and had the relevant certificates. Of equal importance is the question of the claimant's income in a situation where he/ she undertook seasonal or commission jobs, or short-term contractual employment. Another issue is an allowance for an individual who never undertook any work in connection with running a household. Should we assume in this situation that the person has not lost his/her income or rather determine the value of the person's work for the household as the income of such a person?
Also essential is the matter of determining the basis for the allowance calculation in connection with the inability to work by the accident victim who at the time of the accident was a minor. In the legal literature, the following issue is emphasised: "a claim in connection with the loss of ability to work or reduced outlook for a prosperous future is not justifiable in the case of a person who at the time of issue of the allowance decision due to his or her age was unable to undertake any gainful employment in which case the court -while dismissing the allowance claim -has the duty to determine the defendant's liability for any damage arising in the future". From the economic point of view, it may be assumed that the period until the age of commencement of professional activity is not included in the calculation of the allowance amount, yet the payment has already been made (upon the granting of allowance). The allowance payment may also be delayed or as per the aforementioned ruling of the Supreme Court and the benefit calculation may be deferred to a later period; thus the claimant will have to make a claim at the time of potential entry into the labour market (which of course is a matter of agreement and requires an individual approach each time). It is also postulated in the subject matter literature that the allowance of the proper nature should also be the allowance in connection with the reduced prosperity prospect in the future determined on the basis of average salary unless there are grounds for consideration of particular circumstances, for example the specific talents of the beneficiary. While determining the present value of such an allowance (pension) the proper determination of the monthly instalments value is of key importance; this would rather have to refer to the present or future professional situation of the claimant and choice of the manner of the valorization of such an allowance. There is no unequivocal answer to the question of what kind of earnings a child would have lost who had never undertaken any gainful employment and sometimes had not even started education in a given specialisation. It can be indisputably assumed that the child lost his/her earnings at a minimum level. However, considering the situation in terms of the inclusion of market reality in the calculation, it would perhaps be more justifiable to assume the average salary in the national economy. Should this amount be influenced by the family and the educational level of parents? Other issues can also be raised: from what age should the child be regarded as losing income or what age to assume as the age of starting gainful employment?
Another important issue is allowance valorization. Due to its long-term temporal horizon, the calculations should no doubts take into account the loss of purchasing power of money. In practice usually when it comes to allowance valorization it takes place by way of a court decision (on demand), not automatically. Valorization is usually based on the inflation rate (I ACa 556/13, I C 773/12). This gives rise to certain issues. First, is the inflation rate a reliable element reflecting economic reality with respect to salaries? Would it not be more appropriate for valorization purposes to use the rate of salary increases in the total economy? If the basis for the allowance calculation is the minimum salary then perhaps it would be appropriate to assume as the indexing model this particular benefit. With regard to individuals conducting their own economic activity, it seems rational to assume indexing consistent with the GDP growth rate. Regardless of which index should constitute the basis for valorization, there is also one more question: which of its constituents to assume in order to prevent the use of the temporary increase of its value (e.g. hyperinflation). A good solution is assuming an average yearly value of such an index based on the ten years preceding the issue of the decision. This will allow to assume the value representing the index's change in time and also determine the indexing power at a level adequate for the Polish economy. For example, the so-calculated inflation rate for Poland for 2007-2016 was 2.17%, GDP increased to 3.82%, salary growth rate 3.29%, while minimum wage indexing was 7.48% p.a.
The above-mentioned two calculation examples depict the foregoing considerations; the first example presents the differences in the present value of the actuarial annuity based on different assumptions with respect to the value of the first benefit payment and valorization ratio. The other will additionally show the time of granting life annuity to the person who is to be the beneficiary of the allowance due to loss of ability to work; the questions are whether the individual lost his/her income at the age of 18 or 25, and which year to assume as the hypothetical moment of commencement of gainful employment. With respect to both annuities, an assumption was made that the benefit is paid once a year in advance (according to the structure of the Life Expectancy Tables). In order to discount the income flow, an average technical rate from the period 2007-2016 for Poland was taken into account, i.e. 3.09%. Also used in the calculations was the value of the average salary in the national economy in 2016, i.e. PLN 2 886 and the minimum salary in 2016, i.e. PLN 1 850. Other parameters were assumed at the level mentioned earlier in the text. The calculation is exclusive of social insurance benefit and other social benefits.
Example 1. As a consequence of a car accident, a 40-year-old male becomes permanently unable to undertake gainful employment. The present values of the calculated annuities are given in Figure 1 . It was assumed that he would have undertaken employment up to the age of 70, after which time the benefit was reduced to a level corresponding to the replacement rate. The allowance was calculated on the basis of the average remuneration in the national economy (light grey bars from 1 to 3), or the minimum salary (dark grey bars from 4 to 6). The valorization was made at the inflation rate (bars 1 and 4), taking into account salary increases (bars 2 and 4), GDP growth rate (bar 3) as well as the minimum salary indexing (bar 6). The first conclusions based on the illustration show that the current values of allowance are high and the differences derived from different assumptions may contribute to a multiplication of this amount. For example, the current value of the allowance based on the minimum salary in the economy differs only in the valorization rate from the level of c. PLN 600 thousand; taking into consideration the indexing consistent with the salary growth rate the value reaches over PLN 1.5 million.
Example 2. Due to a medical error, a 5-year-old boy lost completely his ability to work. It is assumed that he would have worked until the age of 70. With respect to the annuity payment as above, a replacement rate was applied. The example shows the significance of what may happen when the child's age is assumed as the beginning of its professional activity. It was assumed that it would have been either the age of 18 (light grey bars), or 25 (dark grey bars) in Figure 2 . Also shown are the differences in the present value of annuity with the different assumptions underlying the calculation basis of the benefit and valorization ratio. The first two values were obtained using the average salary in the economy and inflation valorization, the next two (3 and 4) also assume the average salary in the economy, yet are valorized against the salary increase rate. Bars 5 and 6 represent the calculations based on the minimum salary valorized against the inflation rate and the two final ones concerning the annuity based on the minimum salary valorized against the salary increase rate. The calculated values are higher than those calculated for Example 1 and derive from a longer period of annuity payment. What is however important in this illustration is the differences in results solely with regard to the hypothetical age of commencement of professional activity by the claimant. These values are c. 15-20% and account for the difference between the level of benefit starting at 18 in comparison with the benefit whose payment begins at the age of 25. The difference in the age of commencement of professional activity may for example be a consequence of university education. It can therefore be assumed that the claimant who starts work at the age of 18 would receive a minimum wage (i.e. PV of PLN 819 733.21 indexed against the inflation rate or PLN 1 258 853.57 indexed against the salary increase rate); the individual who would start gainful employment a little later, after graduation from studies, in theory might lose his/her revenue from the age of 25 but in the amount of average salary (therefore PV is PLN 1 069 854.19 PL valorized against the inflation rate or PLN 1 714 496.68 PLN valorized against the salary increase rate).
It has to be emphasised that the granting of an annuity adequate to income lost by the accident victim, which will be paid for a lifetime, eliminates the risk linked with the loss of work. The risk of loss of work for professionally active people in Poland is considerable bearing in mind the unemployment rate of c. 8.5% recorded in 2016. Determining the amount of annuity paid out in an accumulated amount (single time payment corresponding to the future periods for which it was determined) may pose a risk to both sides. It has to be emphasised that in contrast to the American market, the admissibility of allowance capitalization (lump sum) within the Polish civil law system is limited to very important reasons; in particular a situation where the victim has become a disabled person, and the granting of a single time benefit may contribute to his/her gaining new professional skills and the performance of a new profession (Art. 447 of the Civil Code). Awareness of what and how indexes affect the risk allows, in practice, both parties to properly assess their respective positions.
Compensation of lost income for indirect victims
Under Art. 446 § 2 of the Civil Code, individuals who were supported by the deceased paying alimony to them (optionally, also persons to whom the deceased provided such means on a voluntary basis, which however will remain outside the scope of this considerations) have the right to claim compensation with respect to lost income. The allowance has the form of a benefit paid in accordance with the needs of the victim and the possibilities of obtaining gainful employment and the property status of the deceased throughout the period of the likely duration of the alimony obligation.
To determine the value of the current allowance for the children, a definite time allowance can be used with respect to a child up to which the parent is required to support such a child financially (alimony). Example 3 is used to illustrate the importance of a child's age by which the allowance is determined. For spouses, it is assumed that the benefit is paid out throughout their lifetime.
In the process of the determination of the allowance, as in the previous examples, it is important to make adequate assumptions with respect to lost income and the manner of its valorization. At this point however new difficulties appear, namely what is the cost of own consumption of an accident victim, i.e. what level of their expenses they designate for their private purposes which the household in consequence of the victim's death would not bear. Research carried out by the authors shows that this depends on the size of the household. In household 2, which is run separately, it is c. 40%, and the more populous the household, the more it decreases. It can be assumed as c. 25% for a child and 30-35% for an adult [Jędrzychowska, Pietrzyk, Rokita 2018] . However, Zakład Ubezpieczeń Społecznych (i.e. the institution in charge of benefits payment) when determining the family allowance assumes the costs of self--supporting of the deceased at the level of 10 %. The importance of this factor in determining the value of the allowance is presented in Example 4. Each member of the deceased's family is granted an equal part of his/her net income reduced by the own-consumption cost and benefits paid by the social security system. Example 3. A 40-year-old man dies in a traffic accident. The beneficiaries entitled to receive allowances after the man's death are his wife -aged 35, and two daughters aged 3 and 6. A simplification was assumed that the net income of the victim corresponded to the average salary in the national economy. Calculations are made in 4 options (presented in Figure 3 ): bars 1-4 correspond to the assumption that valorization is made at the inflation rate and the children receive the allowance until they are 18; other bars, 5-8, are calculated only based on the assumption that the children will receive the annuity until the age of 25, the consecutive ones, i.e. 9-12, correspond to the assumption that valorization is made in accordance with the salary increase rate and the children will receive the allowance until the age of 18, the subsequent ones, i.e. 13-16, are calculated with the changed assumption that the children will receive the allowance until the age of 25. The consecutive bars in the series represent the following respectively: wife's allowance, allowance for the older child, allowance for the younger child and the total value. The calculations are made based on a 30% own consumption level of the deceased. The calculated values show that here also the initial assumptions concerning the basis for the calculation of the annuity and its valorization were used. While comparing the present value of the annuity for the wife based on valorization against the inflation, and the value obtained by valorizing against the salary increase rate, the resulting value is PLN 39 723.39 PLN, i.e. the present value of the annuity based on the second of the valorization ratios which is higher by c. 20%. In the case of the two daughters, the differences are naturally less significant as these are term annuities. The differences range from 6% to 12% in favor of the valorization against the salary increase rate.
The example also illustrates the significance of the duration of the period of financial support of the children. Table 1 quotes the present values of annuities calculated for the three and six-year-old girls from Example 3. As you can see, the difference deriving from the extended payment period by seven years may result in an increase of the present value of annuity by over 50%. In Example 4 we consider a family analogous to the one described in Example 3 adding one simplification, namely that the allowance is valorized against the inflation rate. This time the relevant variable is the level of costs linked with the own consumption of the deceased. Figure 4 quotes the present value of annuity calculated for the wife and two daughters assuming 10% own consumption (light grey bar) and 30% (dark grey bar). In this case it is evident that the differences are considerable. For the wife they amount to c. PLN 69 thousand which is 20% of the lower benefit. For the older daughter the difference is about 25 thousand, And for the younger one about 45 thousand.
The above-presented calculations concern the way of determining the principal amount that will be paid out as an annuity. The presented ways of calculation of the present value on one side indicate the current costs linked with the future payments, and on the other also offer a picture of the so-called accumulated allowance which may be the subject of a claim. These calculations show the considerable influence of the following factors on the analysed benefit:
• assumed interest rate (benefit increase rate and principal amount value increase)
-the assumption of a specified benefit increase rate may be an element of determining the automatic valorizing of the allowance based on the settlement, or court decision; it is obvious that the index level is of considerable importance and determines the level of the principal and reserve value for both parties involved -i.e. the payer and the beneficiary; • assumed benefit amount constituting the basis for the calculation of the future income (two possible base values were assumed -minimum net salary in the economy, average net salary in the national economy); • assumed deferred income flow taken into account at the stage of calculation of the current allowance -by taking into account the increase of salaries, inflation or the minimum salary indexing.
Conclusion
According to many studies concerning the insurance market in Europe, despite the drop in the number of traffic accidents and collisions (most important events generating claims under TPL) as well as the number of the injuries and fatalities, a decline in the claims linked with the injury to health or death cannot be observed [Monkiewicz, Monkiewicz (ed.) 2014; GenRe 2014; Insurance Europe 2016] . We observe on these markets an increase in the number of value of the claims in connection with personal injuries. Also, attention is drawn to the fact that in addition to the long-term care and benefits for the claims of a non-material nature, an important element contributing to the increase are the benefits in connection with the loss of revenue [Werwigk 2012] . This is a consequence of both demographic trends which are extended life expectancy and the period of professional activity, as well as of economic conditions, i.e. trends on financial markets and changes of ratios issued in benefit calculation, the growth of society's wealth and the crises in the labour mark including trends with respect to the influence of disability on professional activity, personal and professional life cycle. The complexity of the factors determining the correct annuity determination and the need for subject matter support of the victims, coupled with the same time use of the compensation sources in the form of TPL insurance so as to avoid the externalisation of losses, necessitate giving thought to the creation of mechanisms supporting the benefit calculation process, perhaps following in the foot-steps of other countries. The current debate moderated by the Financial Ombudsman and the Financial Supervision Authority with respect to the standardisation of compensation (benefit) amounts in cases of personal injury, shows that such solutions are necessary. Also, one should make sure that a proper benefit calculations methodology is developed with respect to economic damage so that the related benefits are determined in consideration of economic mechanisms, human life cycle and the personal finances of the victim. Due to the stronger substantive position of the insurance company and its larger awareness of trends prevailing on the capital market, which probably converts into the possibility of using higher return rates within the framework of portfolio investments or diversification of investment risk, it can be assumed that the victim should be protected by the possibility of using expert opinion concerning the ratios used when determining the allowance amount.
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